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1.
1.1

Formerly of the Uni
versity of Oregon Library

Introduction
Major Issues in the development of Kanji information processing systems

Following the enactment of the Kanji Telecommunication Code of 1959 (CO-59
character set) by the Japanese Government, KyCdo Tsushinsha put its nation
wide telecommunication network into operation using the Kanji teletype in the
I960'8.
In reviewing the development of systems that process Information in
Japanese, Kyodo Tsushinsha*s attempt is significant because it was the first
prsctlcal system to transmit Japanese scripts over a telecommunication network.
The Kanji printer, an output device for high-quality scripts, was not de
veloped until the middle of the 1960's. The production of the JEM series by
Nlhon Denshi Sangyo permitted the input and output of high-quality scripts
using the teletype and Kanji printer respectively. This, subsequently, opened
a new avenue in the publishing and printing world in terms of automation. In
1968 Nlhon Kagaku Gijutsu Joho Senta (the Japan Information Center of Science
and Technology) adopted the new technology for publishing its bulletin,
Kagaku gijutsu bunken sokuhg. In the following year, Gakuahu KenkyTl Sha began
to produce an encyclopedia, Gurando hyakka jlten. using a computerized system.
The letter hslf of the 1960's can be marked as the period when a handful of
specialized users started to process information in Japanese scripts in
computerized systems.
in the latter part of the 1970's, a movement toward Inclusion of Kanji in
systems which had hitherto used only Kana began. The need for Kanji in output
*This article is a slightly abridged translation of "Kanji joho shori
shisutemu no kadai—Kanji setto no sekkei to Kanji jisho unyo shisutemu ni
tsuite," in Kokubungaku kenkyO shlryoTtan kJyJB (The Bulletin of the National
Institute of Japanese Literature), no. 6 (March 1980), pp. 141-165.
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was felt strongly by general accounting firms as well as by public service
areas of local governments. Even among general data processing centers the
demand for conversion of the Kana-syllabaries-only system to a KanJ1-oriented
system had arisen because the natural way of writing In Japanese is to mix
Kana syllabaries and Kanji. The Kanji-oriented system Is now being explored
by ordinary users of computerized Information-processing systems.
Technological development to allow the inclusion of Kanji into data bases,
however, has not been moving as fast as general computer applications. Perhaps,
one reason for the delsy is that the enormous number of Kanji, unlike the re
stricted numbers of letters in alphabets, gave computer specialists the im
pression that their inclusion into a data base was extremely complex and re
quired special handling incompatible with general computer applications. Com
puterized information processing has been developed for the manipulation of
languages written in alphabets. Those who want to Include Kanji into a data
base would like to develop a system that would handle information in Japanese
as freely and naturally as possible without sacrificing other capabilities.
The system should be one tailored for Kanji, rather than a modified alphabetic
one. In order to do this, the Kanji writing system itself must be analyzed in
depth. Only then can applications for practical use be developed. In addi
tion, efforts must be made toward bringing the cost of hardware down, es
tablishing a set of standards for users, and broadening the scope of
applications. In this report, I shall analyze the present state of the Kanji
writing system and discuss an ideal Kanji set for information processing,
together with the major issues related to designing such a set.
1.2

The Kanji writing system and Kanji information processing system

Japanese use Kanji and Kana for expressing Information in handwritten manu
scripts, typed or printed documents, and materials reproduced from the
originals by various means of duplication, Including photoduplication. The
information is stored in its original form. This means there is no inter
mediate scheme needed between encoding and decoding. This is the traditional
script-to-script way of documentation, which I shall call the "Kanji writing
system".
A new way of storing Kanji/Kana information is to store it on magnetic tape
and/or disc in machine-readable form. The machine outputs the data in a
conventional printed form. What distinguishes this new procedure from the
traditional one is the use of a computer to convert information from written
to machine-readable form for storage purposes. The data base, a pool of
information in machine-readable form, Is then amenable to various types of
manipulation. Let me call this computerized Kanji/Kana processing system the
"Kanji information processing system". In the Kanji writing system, data are
stored as written or printed, while in the Kanji information processing system,
data have to be converted to machine-readable form in order to be stored in
the computer and be available for manipulation.
Another practical comparison between the two systems can be made. The number
of characters, normally used in the Kanji writing system in a given period is
relatively small. For example, in order to handle routine communications in
Japanese, 2,000 Kanji would be enough. According to a study, 2,000 Kanji en
compass 99Z of the Kanji in daily use. Kanji that are not readily available
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can be created for the print set as needed. Setting s new character set
for every publication vss a common practice in the days of wood-block
printing. Por esch character set s mother Kanji group was prepared. In
those days, if suthor A's Kanji set was different from author B's, it did
not matter. In the Kanji writing system, the situation is more or less the
same. In the Kanji information processing system, however. Kanji for
various uses are theoretically stored in the machine in advance. This means
the machine haa to allot the same amount of memory to each of the Kanji to
be stored, regardless of the frequency of usage. And further, they sll hsve
to fit within the system.
As briefly described above, designing an efficient Kanji set involves many
serious Issues. Not only sre there mechanically related issues, but there
are also problems stemming from the complex nature of Kanji themselves.
None of the hitherto developed Kanji information processing systems is
flexible enough to handle the type of Kanji set needed for the Japanese
language In its nstursl usage. A truly adequate system should hsve the
capability of handling as many Kanji as are needed. No system should
develop a Kanji set without a thorough analysis of the very nsture of Kanji.
2.

Problems in designing a Kanji Set

In order to develop a functional Kanji information processing system, a
Kanji set has to be designed. Designing s character set for a finite number
of symbols, such aa the Kana syllabaries, numerals, snd Roman and other
alphabets, is not difficult. But designing s chsrscter set that would en
compass all the necessary Kanji is theoretically impossible because there
is no wsy to determine how many Kanji there are. One might argue that a
set covering the entire Toyo Kanji group (1850 Kanji defined for everyday
use by the Japanese Government in 1946) would do. But this can be disputed
easily because we use Kanji outside of the TByB Kanji group. Except for
special cases, such as textbooks in compulsory education, the Toyo Kanji
group does not encompass all the Kanji in dally use. In designing a Kanji
set, the Kanji writing system has to be snalyzed in the following three
areas: the number of Kanji currently used in documentation, distribution
patterns of Kanji by usage and/or subject fields, and the type of Kanji.
2.1

The number of Kanji

It is impossible to ascertain the total number of Kanji. But on the other
hand, it is important for us to keep s certsln estimate in mind. Dai Kan-Wa
11ten
ia ^ -r- , is said to be the dictionary containing the largest
number of Kanji. Each Kanji is identified with a distinctive whole number.
The last number reads 48,902, which is generally considered to be the number
of Kanji used in this multi-volume dictionary. A careful examination of its
index, however, reminds us of a supplementary portion of the dictionary con
sisting of 1,062 Kanji. Further, we notice that throughout the dictionary
there are sets of Kanji bearing the same whole number but marked with a
prime ('). There is no mention of the role of the prime. This could have
occurred due to certain erroneous recordings and/or the discovery of newly
recognized Kanji during the final editing period. In any case, according
to the comprehensive stroke-count index, 50,292 Kanji are identified in this
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dictionary. This yields a difference of 328 when compared to the whole number
count. And Indeed this difference is close to the number of Kanji marked with
a prime. In the dictionaries used at the National Institute of Japanese
Literature for designing a Kanji set, there are 322 Kanji similar in nature to
those marked with a prime in Pal Kan-Wa jiten. This leads one to assume that
several hundreds of Kanji in existence are of a similar nature. Judging from
the above, it is certain there are more than 50,000 Kanji in Dai Kan-Wa jiten,
but the exact figure is not known; Dsi Kan-Wa jiten Includes a considerable
number of variant Kanji.
Despite the large number of Kanji in Dai Kan-Wa jiten, it should be mentioned
that this dictionary does not include a considerable number of Kanji in use
today. In the Japan Industrial Standard Kanji chart (JIS C-6226-19 78) there
are 113 Kanji that are not recorded either in Dal Kan-Wa jiten or in Shinjigen
J'T T^T» » another commonly used dictionary. Dai Kan-Wa jiten does not list
151 Kanji that are in the JIS chart. The fact that the conventional dic
tionaries mis8 some contemporary Kanji is not odd. The same thing has
happened in the past. Classical works, either written by a scribe or engraved,
often include Kanji that are not recorded in the authority of that period.
During the Edo period, dictionaries such as Ijihen JC- 5f. jfy
, DPbun tsuxP
1^1 JL i3L n
Itai jiben JjL *rft~ % \&
> were complied for the purpose
of sorting and recording variant Kanji. ' Among them, Itai jiben, compiled
by a mathematician in the mid-Edo period, includes as many as 5,002 variant
Kanji. Some of them are recorded in Dai Kan-Wa jiten.
/

Let us now focus on the increase in the number of Kanji throughout history,
using the major dictionaries as reference.
Chart 1:

"^t
*

^

^

*A

^Ji^J^

The number of Kanji listed in the dictionaries

%
(Shuo wen chieh tzu)
(Yu p'ien)
(Kuang yUn)
(Tzu hui)
0

9,353
16,917
26,194
33,179

t i e n )

•

-

Chart 1 shows that Kanji have been increasing in number as time has passed.
The increase is assumed to be due to the birth of a new concept that ultimately
calls for a new Kanji and also to the increase in the number of variants for
certain Kanji in ordinary use. The degree of usage of these dictionaries at
any given period is assumed to be high. There is a document stating how widely
Tzu hui ' J <j? was used in the Edo period.
2.2

The numbers of Kanji in different subject fields

Let us take a moment to examine how many of the old Kanji are currently in use.
Several surveys have been conducted on this matter in recent years. The
National Institute of Japanese Literature, for example, has been conducting
surveys to ascertain the actual use of Kanji for the purpose of developing an
adequate Kanji set. The findings are summarized in Chart 2. In the surveys,
we concentrated on gathering data from fields as diverse as possible. In
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interpreting the dete—treatment of distinctive Kanji and the way of counting
the total number of Kanji in a given field—we did not set rigid rules.
Japanese Basic Kanji (Onishi, Masao. Nlhon klhon kanji. Sanseldo, 1941), the
first item in the chart, is considered the standard used in our institution.
The rest of the chart is the result of distinctive Kanji counts from twenty
different subject fields. The distribution of distinctive Kanji is shown
below.

More than 4,500
4,000 - 3,501
3,500 - 3,001
3,000 - 2,501
2,500 - 2,001
Less than 2,000

2
5
4
6
1
2

fields
fields
fields
fields
field
fields

The majority of the fields include 2,500 to 4,000 distinctive Kanji. With the
exception of the newspaper, Yubin hochi shimbun. a field containing more than
3,500 distinct Kanji has a large mother group. The total number of Kanji in
fields E2 and E3 is not specified, but I assume thst the size of the respective
mother group is lsrge. The mother group of Bl, B2 and B3 is also lsrge. The
figures come from a page-by-page count entered into the computer. F3, given
aa 3,234 Kanji, results from a count based on the titles of research articles
on Japanese literature gathered annually from 1972 through 1974. The figures,
2,271, 2,355, and 2,338 correspond to the years, respectively. This
itemization reflects the fact that the number of distinct Kanji Increases as
the corresponding mother group expands.
Chart 2:
I.D.

Survey of Kanji usage

Source

Total number of
Kanji used

A

Bl

B2
B3
Cl

804,000
Japanese
standard
Kanji*
Goverr- ent
3,280,000
Printing
Office
45,910,000
Printing
firms
Toppan
5,300,000
Printing, Inc.
Journals for
women
170,000

Distinct
Kanji

Source
itemized

Date
surveyed

3,000

Textbooks, literary
works, newspapers

1941

3,948

Congressional records

1941
1962

5,122

Statistics of frequently 1966
used Kanji
1976
Monographs, journals
dictionaries

4,520

1953
Shufu no tomo
J a n - D e c , 1950
1960
2,781
13 journals pub. in
120,000
C2
General
Jul.1953-June 1954
journals
1963
90
journals
pub.
in
280,000
3,328
Special
C3
J a n . - D e c , 1956
Journals
Yiibin hSchi shimbun pub. 1967
Old newspapers
166,000
3,680
Dl
Nov.1877-Oct.1878
*3,000 Kanji defined as standard by Onishi Masao in his Ninon klhon kanji,
published in 1941.
3,048
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I.D.

Source

D2

Current
newspapers
Kana Script
Society

D3

El
E2

Total number of
Kanji used

990,000
450,000

Distinct
Kanji

3,213
3,542

Personal names 2,721,000
Government
publications
List of
Japanese
political
jurisdictions
Catalogs of
classical
243,000
works
Catalogs of
classical
212,000
works
Bibliographies
340,000

2,637
3,616

F4

Excerpts from
articles

196,000

2,680

Gl
G2
G3
G4

Classical
Classical
Classical
Classical

44,000
23,000
22,000

2,453
1,584
1,510
2,702

E3

Fl

F2

F3

work
work
work
work

Source
itemized

Date
surveyed

Three major dally papers
Survey of Kanji appeared
in Osaka Malnlchi. Tokyo"
Asahl. and others. Pub.
J a n . - D e c , 1935
663,823 persons surveyed
12,092 pages from
bulletins pub. in 1972

1976

1938
1974
1974

3,782

4,006 pages

1974

2,666

9,000 catalogs

1976

8,500 catalogs

1978

2,791
3,234

14,000 titles on
Japanese litersture
830 excerpts from
articles on Japanese
literature
Nlhon ryoiki
Hogen monogatari
Helji monogatari
Manyoshu

1978

1976
1975
1978
1978
1978

The fields having a large number of distinct Kanji, such as B2 and B3, encom
pass a wide range of publications such as contemporary monographs, journals,
dictionaries, and encyclopedias. They are the type of publication we encounter
in everyday life. Combining two fields, the ninety journals covered in C3 and
current newspapers in D2, the following figures are obtained:
Distinct Kanji:
in current newspapers only
in both fields
in current journals only

382
2,831
497

Total

3,710

This indicates that as the fields are combined, the number of distinctive Kanji
becomes greater.
Contrary to this tendency Gl, G2, and G3 yield a relatively small number of
distinctive Kanji because the fields represent separately published monographs
known as classical works. When Hogen monogatari f^7u^?"Sg[
and
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Heljl monogatari
are combined, they yield as many as 1,919 Kanji.
This reveals that the number of distinctive Kanji in a given field is sensitive
not only to the number of total Kanji but also to the characteristics of the
field.
Fields Dl, D2 and D3 repreaent newspapers. Dl is the result of a sampling from
Yiibln hochi shimbun published between November 1, 1877, and October 1, 1878.
The editors of the paper had a clear policy that if there were variant Kanji
denoting similar concepts with the same grammatical status, the more widely
accepted Kanji would be used Instead of the others. Under this policy, only
180 variant Kanji were included in the list of variant Kanji. D2 represents
the result of a random sampling of the three major Japanese papers: Asahi,
Malnichl. and Yomiuri, published throughout 1966. The sampling Involved onesixtieth of the "population", and was further stratified into the following
six fields: politics, social events, economics, cultural events, home snd
sports, and entertainment and advertisement. D3 represents the following
five papers: Osaka Malnichl, Tokyo Asahi, Yomiuri, Hgchi. and Jill shimpg.
The sampling is limited to the politics and social events columns during a
period of 60 consecu lve dsys in 1938. The variant Kanji are treated as
follows: pairs of Kanji such as >J4L. a m M * . , $7
and -g
, andJ-J and
1+ are considered the same, but (g) and 4$}
, Jet and ff;
,
and>i ,
% and ^
, and f/j and >.j
are all considered distinctive Kanji.
J

Although Dl represents the smallest mother group, as its coversge is limited
to one paper, It represents 3,680 distinctive Kanji. When the variant Kanji
are added to it, this group yields more than 3,800 Kanji. This makes an
interesting contrast to the D2-D3 group covering publications in more recent
years. The contrast may be the reflection of the usage pattern of Kanji In
sepsrste historical periods. Although D2 covers more subject fields than D3,
it yields 300 fewer distinctive Kanji than D3. This could be one of the
effects of the enactment of the TOyO Kanji decision. On the other hand, when
we consider that Japanese currently use 1.7 times as many Kanji as the 1850 of
the Toyo Kanji group, and that among the 2,000 most frequently used Kanji there
are 250 Kanji that are not listed in the TByB Kanji group, the Japanese
affinity for Kanji in daily use becomes evident.
From Chart 2, we learn that a group of distinct Kanji in use differs greatly
by field and, that as the mother group grows, the number of distinctive Kanji
in the group also grows. This indicates the difficulties involved in defining
and establishing a standard Kanji set. Of course there will be no Kanji set
that can satisfy everybody's needs. We need to decide what distinctive Kanji
are needed for a given field.
2.3

Types of Kanji

The third issue deals with the numerous vsriant forms of Kanji in the Kanji
writing system. This is with reference not to calligraphic styles—such ss
Ming Dynasty script, Sung Dynasty script, or gothic script—but rather to the
structural design of Kanji, such as old forms, alternative forms, snd popular
forms. There is not much documentation on the structural design of Kanji.
In the following paragraphs, however, I will discuss the issue by using a few
available sources, among them Shinjigen, a dictionary with relatively well
organized annotations utilizing the concept of the parent Kanji group, that
is, the group of Kanji widely accepted and recognized. Throughout the die-
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tionary, we see tags such as parent Kanji. old-form Kanji, and variant Kanji.
In relation to its parent Kanji, each variant Kanji is identified with one
of the following subcategories: Orthodox, archaic, alternative, and vulgar or
false Kanji. Old-form Kanji are defined as "Kanji in the forms prevalent
prior to the revision of Kanji under the enactment of the TOyo Kanji."
Variant Kanji are defined as "variations of the correct Kanji with the same
sound and meaning." Correct Kanji bears another definition: "traditionally
recognized as the correct form of the parent Kanji group because of their
historical development."
Chart 3-1: Descriptors and Non-descriptors
in JIS Kanji
Descriptors*
Non-descriptors**

5,699
650

Total

6,349

*Kanji that have a distinctive property
(phonetic as well as semantic); e.g., in JIS
Kanji ^
is a descriptor with non-descriptor
; but
is a descriptor without nondescriptor.
**Variation(8) of a descriptor.
Chart 3-2:

Type of Descriptors/Non-descriptors

Descriptors without non-descriptor*... 722
Descriptors with non-descriptor**.... 4,917

*Kanji without variations.
**Kanji with variations.
Type of non-descriptors:
Orthodox
Archaic
Alternative
Vulgar
False
Similar
Old
New Chinese

719
1,405
504
654
51
1,531
819
6
5,689

Total
Chart 4:

Number of variant Kanji in Shinjigen

Mother group (descriptor)
Variants (non-descriptor)
Total

7,395
2.526
9,921
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Correct Kanji neither remain unchanged nor always become members of the parent
Kanji group. Shlnjlgen used the TPyP Kanji HtalhyB (Executive announcement
no. 1, 1949) aa a reference while listing TOyo Kanji; it uses JlmmelyP kanll
beppyo (Supplementary list for personal names) for personal names, and
Toyo kanji hoselkan (revisions and additions to the ToyO Kanji Group)
for revisions.
While outlining the evolution of Kanji, Hayashi Ooki ( ff- A
) argues thst
there is no definite wsy to determine individual Kanji; they are either correct
or vulgar. The criterion he applies to distinguish the two is: "The Kanji
registered as correct in Shuo wen
ffi X
» Kan lu tzu shu f J£ j "J ,
and K'ang-hal tz'u tlen jfc ]W
are correct forms, and the'others, such
as archaic writing, main scripts, abbreviated scripts, commonly used scripts,
contemporary scripts, vulgar scripts, snd localized practices sre all con
sidered as alternative forms." It is obvious thst his treatise is not based
upon sn etymological approach.
Meanwhile Shirakawa Shizuka
'u '') ^
attempts to snalyze the forms of Kanji
from their origins by referring to the inscriptions on tortoise shells and on
bronzes. Shirakawa enthusiastically argues thst it is possible to Identify
the original form of a Kanji through.etymological attributes.
If these studies eventually identify the original forms of Kanji, conversion
of Kanji from the presently accepted forms to the original would still be un
feasible. What is possible todsy is labeling Kanji as either correct or
variant by using a set of criteria. Within each Kanji family it is also
possible to arrange the members in some hierarchical order according to their
affinity to the correct form.
In order to do this, I have compiled a Kanji thesaurus.
the details, I will outline its contents:
1)

Insteed of explaining

Definition of the Kanji thesaurus
It is s dictionary in which synonyms and terms related
to each distinctive Kanji sre grouped to form a family
in hierarchical order.

2)

Scope of the Kanji thesaurus
Descriptors are the Kanji set registered in the
computer system of the Nstlonal Institute of Japanese
Literature. Non-descriptors sre from Shlnjlgen, Del KanWa jiten. and the Japan Industrial Standard Kanji Chart.

3)

Types of non-descriptors
Non-descriptors consist of the following types depending
on their reletion to the descriptors: main, archaic,
alternative, vulgar, false, similar, old, snd abbreviated.

4)

Qualifications for descriptors
Qualifications are from the parent group Kanji in
Shlnjlgen. not necessarily from the correct forms.
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As shown in Chart 3-1, it is obvious that non-descriptors (variant Kanji) are
greater in number. In the JIS there are 5,669 descriptors and 650 nondescriptors; and once the boundary is extended beyond the JIS, indeed 5,689
non-descriptors exist. This means thst 5,689 variants and 5,669 descriptors
exist for concepts that can be expressed by 5,669 descriptors. If variants
are added to the basic descriptor group, the body expands to twice its size.
In order to discuss this point in depth, we should focus on the number of nondescriptors listed in Shlnjlgen. According to a survey I conducted, 9,921
Kanji are listed in Shlnjlgen, of which 2,526 are variants, i.e., 25.5% of the
whole. As the size of the character set increases, the number of variants also
increases, but not always at twice the rate. This analysis is based upon the
data gathered for the thesaurus in October, 1979. Since that time the data
have been updated.
The above factors suggest that if we ignore the types of Kanji in establishing
a Kanji set, the set will expand beyond our control; but if we could operate
with representative Kanji only (one from each Kanji family), one-half of the
Kanji in use today would not be needed.
2.4

A basis for designing a standard Kanji set

From the previous discussion we have learned the difficulty in establishing
a standard Kanji set applicable to different fields. A standard Kanji set
is, ideally, a group of Kanji usable in diverse fields yet not far from the
scope of usage of each distinctive field. In compiling such a set, all
variant Kanji are either disregarded or as many as possible are accepted.
3.

Problems in the Manipulation of a Kanji Character Set

The Kanji set should be flexible, fixed neither in size nor in contents. The
system has to have the capability of handling the Kanji that are not registered
in the system (external Kanji). The first step is to determine whether a
Kanji is already cataloged (internal Kanji) or not (external Kanji). If the
Kanji is external, it has to be internalized. In the operation of the system,
the major issues are:
1) the treatment of external Kanji;
2) an Index to the Kanji set; and
3) the method of cataloging the Kanji.
This article touches on 1) and 2 ) . Since 3) involves complex issues such as
character font, designs, and the historical background of Ming Dynasty Kanji
style, it would best be treated in a separate article.
3.1.1

Internal Kanji and external Kanji

In the Kanji information processing system, both internal and external Kanji
have to be cataloged in the system's Character Generator (CG) if they are to
be printed out using the system's output unit. Illustration 1 describes this.
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Illustration 1:

Internal and external Kanji

Explanations of some terms used with Illustration 1 follow. Keyboard Kanji
are the Kanji with a high usage rate. CG-internal Kanji are, as a rule,
stored in the character generator. They, too, have a high usage rate. Except
for the time of dynamic exchange, they remain in the CG. CG-external Kanji
consist of two subgroups: CG-external-within-the-system and CG-externaloutside-the-system. The former are stored on the central disc or on the
floppy disc outside the CG. The latter, the CG-external-outside-the-system,
are external Kanji by definition, but they can be internalized when needed.
There are two ways of internalizing the external Kanji: through temporary
storage created as needed within the area reserved for the internal Kanji,
or through a permanent area for the cataloging of external Kanji. External
Kanji are theoretically a group of Kanji not used by the system.
By the processing of external Kanji, I mean internalization of CG external
Kanji, both within and outside the system. If the Kanji in the CG are fixed,
as observed in the previous chapters, the operational efficiency will be
affected because the type of Kanji needed in different fields varies.
The JIS Kanji set (C-6226-1978) also presents a problem. The set contains
a total of 6,802 characters, consisting of 453 non-Ksnji and 2,965 Kanji
(both in level one) and 3,384 Kanji (in level two). At present, most hardware
has the capacity to handle 7,000-8,000 characters within the CG. If all the
JIS characters plus a certain number of characters specifically tailored for
the user are entered into the system, there will be so little space left that
it may not be possible to handle more than 1,000 additional Kanji.
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In Chart 5, the state of the usage of JIS Kanji at the National Institute
of Japanese Literature Is summarized. The data were collected from the three
fields available at the institute: A bibliography of manuscripts of classical
works, a list of theses, and the texts of Hogen ij, f[j and Heljl -f- ; £
mono
gatari. According to our examination, of the 2,9o5 JIS Kanji In the first
level, 2,617 are used, yielding an 38.32 usage rate. Of the 3,384 JIS Kanji
in the second level, 1,052 are used, yielding a 31.IX usage rate. When the
two levels are combined, the usage rste amounts to 60.2%. The JIS Kanji
comprise 4.1Z of 3,825 distinctive Kanji used at the institute during the
study.
The National Institute of Japanese Literature has internalized most of the
non-JIS Kanji it has had to use. In the future, however, the institute will
include them in the CG-external-within-the-system area.
If we consider the JIS Kanji as CG-internal and non-JIS as CG-external, the
usage rate of the former yields 60.2%, while the latter yields 100Z. The 156
characters occupy only 2.5% of a total of the JIS characters and do not appear
to be Influential at present. But if they grow to 500 or 600 in number, they
will amount to nearly 10%, and their impact on the operational efficiency
cannot be Ignored. In the Kanji information processing system, the procedure
for handling external Kanji and the operational specifications, including the
maintenance of the Kanji set, plays the major role.
Chart 5:

Usage rate of JIS Kanji

Type

Distinct

Kanji from—
JIS level 1
JIS level 2
Outside of JIS
External
Total

3.1.2

3,825
2,617
1,052
156
293

Usage rate

60.2%
88.3%
31. IX
4.08Z

4,118

Total no. of Kanji

597,286
583,978
12,955
353
1,759,193

Usage rate

25.3Z

0.06Z

2,356,479

The processing of external Kanji

How efficiently the system can handle external Kanji is one of the major issues
Involved in designing a Kanji information processing system. This can be
analyzed further, on the following closely related grounds: the speed of
processing external Kanji, operational procedures, and the method of registering
external Kanji into the CG. For example, preloading a group of more frequently
used external Kanji into an area reserved within the CG, as opposed to losding
them as needed, affects the speed. The size of the area reserved for external
Kanji affects the operation. Among the Kanji processing systems currently
in operation, ye will compare three. They are the N7370 (NEC) System, the
JEF System (FACOM), and H8195 and H8196 (HITAC). Compare the following
illustrations.
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In the N7370 System, external Kanji are retrieved from the pattern file to
form an external Kanji file which will contain all necessary Kanji for a
specific user. In the process of editing snd compiling the Print Image File,
the Character Data Record is searched for external Kanji. If any are found,
they are assigned to special Kanji codes, then pieced in the Pattern Data
Record. The external Kanji area Includes 94 characters. When the external
Kanji are called for, the routines will be invoked by the application program
to process them.
There sre two features to this system. One is that the external Kanji area
consists of two files: the external Kanji file and the special external Kanji
file within the CG. Another is the fact that actual processing is carried out
by the application program. In the special external Kanji area, processing
takes place page by page, with a maximum of 94 Kanji within a page.
In the H8195 and H8196, external Kanji are processed either through the pre
loading method or the demand processing method. The flow of the operation is
outlined in Illustrations 2.2-4. The illustrations show completed cataloging
of external Kanji into the Kanji dictionary.
According to a publication entitled Nihongo shori shisutemu gaisetsuaho-JEF
by Fuji Denshi Tsushin, there is no provision for external Kanji processing
in the JEF (Japanese Processing Extended Feature) system. Instead, character
set management is introduced. The basis of this concept is the following:
Selecting a character pattern for the CG depending upon the user's pre
ference, checking the type of character pattern against what has been stored
in the CG, and adding the non-stored character pattern to the CG.
As for the method of loading character patterns, the following three were
explored:
1) Initial loading at the time of switching on;
2) prelosding; and
3) dynamic loading similar to demand processing.
I have briefly introduced the three systems developed in Japan. An impor
tant quality for a Kanji information processing system is its capability of
handling Kanji, whether they are Internal or external, without reducing the
speed of operation. Also, the system should maintain the same coding system
for both types of Kanji. The above points should be reflected not only in
designing hardware and software, but also in designing an initial Kanji set.
The system should be able to register external Kanji as needed by means of
a relatively simple procedure. In order for a system to do this, an on-line
Kanji dictionary becomes necessary. The dictionary enables the system to ex
amine already existing Kanji patterns. The design of a Kanji pattern should
also be coordinated. Then the scanning mechanism has to work with the builtin dot patterns.
3.2

The Kanji dictionary

Considering the nature of the Kanji writing system, it is impossible to make
a definitive Kanji set. It is also impossible to force into the system all
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the necessary codes for a Kanji set. This means that the Kanji Information
Processing System has to have an easily updated code book in machine-readable
form for potentiel Kanji. The previously mentioned dot pattern should also
be a part of such a dictionary. The Kanji dictionary, in short, should have
both dot pattern information (font information) and auxiliary information
about Kanji that ultimately yields a good set of indexes.
Dot pattern information can be used as the font file for output devices such
as the Kanji printer and the Kanji video terminal, and also as a kind of
verification tool for font Information when an external Kanji is created.
Kanji auxiliary information can be used as a code book for the inputting of
data by a keyboard operator, who can use it to verify an ambiguous Kanji or
to register a new one.
3.2.1

Subsidiaries to Kanji

In the dictionary, the three access points to Kanji are radicals, stroke
counts, and readings. Each has merits as well as drawbacks. The approach
through radicals depends on a simplified set of radicals. The stroke counts
depend on the counts defined in the K'ang-hsi tzu tlen (KSki jiten)>ffi
The Dai Kan-Wa jiten classifies Kanji into 216 radical groups, whereas the
latest Shlnjlgen and Gakuken Kan-Wa dai jiten list 245 radical groups. The
changes and evolution of Kanji style often make our judgment difficult. The
change of the stroke count within a radical group adds another problem. For
example, "to" 4^
is often included in the "ta" tt} group; however, from the
"ta" \tf
group, we cannot retrieve the "to"-v)
group.
The total-stroke-count approach to retrieval is the most certain way as long
as the style of the Kanji does not change. Even so, it is a time-consuming
approach. Sometimes Kanji are abbreviated, and this is another problem in
using the total-stroke-count method.
Chart 6:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Subsidiaries to Kanji
System's Kanji code
Kanji number in dictionary 1
Kanji number in dictionary 2
Radicals
Total stroke count
Four-corner I.D.
Phonetic reading
Type
System's maintenance information

The phonetic approach is possible only when we can read both the possible
"on" (Chinese pronunciation) and "kun" (Japanese pronunciation). This is
not the most feasible way for the general public.
As seen thus far, there is no one perfect index to use to retrieve a Kanji.
Under the circumstances, multiple indexes as shown in Chart 5 are needed. If
the Kanji code In Item 1 differs from the JIS code, the JIS code should also
be attached. Items 2-7 are for retrieval, while items 8-9 are for Kanji
management purposes. Item 8 deals with the government restrictions, such as
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TByB Kanji, and the Supplement to TOyB Kanji for Personal Names. Distinctive
identification numbers are used as addresses for each Kanji In a dictionary.
If we had one address book for all Kanji in existence, there would be no con
fusion. The concept of the totality of Kanji, however, is hard for us to
grasp, as examined in 2.1. The Dai Kan-Wa jiten is a Kanji dictionary with
the large entries accompanied by distinctive addresses. But it does not
reflect the Toyo Kanji. The Shlnjlgen does, however, and for that reason It
is a more appropriate tool to use.
In considering the radical and stroke-count methods, we should rely not only
on the scholarly attributes but also on the practical ones. This means thst
there may be several stroke counts for a given Kanji. The four-corner indexing
system examines the design of each of the four corners of a Kanji and converts
it to a number from 0 to 9. With an additional identifier, each Kanji is
identified by a five-digit number. This approach does not depend on arbitrary
elements such as stroke counts or readings, but rather on graphics. If this
approach is disseminated more, the awareness of Kanji as a graphic design
will rise.
Currently there are three Kanji dictionaries for the data base. Ninon Denshi
KOgyB ShinkOkai
^Jf;
Sfr
has compiled a comprehensive
Kanji dictionary; I have compiled a more user-oriented on-line Kanji dic
tionary for the National Institute of Japanese Literature which is published
in The Report of the National Institute of Japanese Literature, v. 6 (March
1980); and Hitachi Selsakujo, too, has compiled a Kanji dictionary.

0ft^'t

3.2.2

Kanji Thesaurus

When we register a new Kanji from a dictionary into the data base, a thesaurus
is useful. There are many variant Kanji, and we must decide if several should
represent a group or if each is to be registered as a distinctive Kanji. The
thesaurus I compiled, described briefly in 2.3, displays a set of synonymous
Kanji, the code, and auxiliary information for each entry.
Efficient tools, a flexible environment for operation, and a serious analysis
of the Kanji writing system are the keys to designing a sound Kanji informa
tion processing system.
4.

Conclusion

All these years, we have usea N a n j i as if they were external Kanji and their
design was selected for a particular use. They were printed and photocopied.
Kanji have been controlled at the personal level, since one's knowledge of
Kanji in number as well as type is limited. But Kanji have never been
systematically controlled at the level that affects the public
Like wood
block printing, plates were engraved as the manuscripts called for and
discarded when the necessary printing was done.
But in the Kanji information processing system, Kanji are controlled. Each
is distinctively coded and new Kanji are rigidly screened before being
cataloged. If for documentation we chose the Kanji information processing
system, Kanji would not proliferate as they have in the past. This is a
revolutionary phenomenon.
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When designing a Kanji information processing system, there are other areas
such as hardware and software which need to be examined. But in this article,
1 have concentrated on the analysis of the Kanji writing system because this
is the basis for the design of s feasible Kanji set. Seversl systems have
been developing with an astonishing speed without examination of the basics.
They are tailored for particular users for specific use. But as we explore
comprehensive systems, we have to study the essentials so that we do not
make mistakes we will regret in the future.
Bibliography: The original Japanese article contained 21 footnote references.
Since the translation is somewhat abridged, the original footnotes have not
been Indicated in the English version. Nevertheless, since these footnotes
contain valuable bibliographical references, they have been reproduced here
to assist in the identification of the items used by the author, and for
possible further study by those specializing in these matters.
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